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DRIVE DEVICE FOR A MOTOR VEHICLE of the transmission input stage are mounted together with 
the first planetary set of the differential rotatably on a first 

CROSS - REFERENCE TO RELATED pin which is arranged on the planetary carrier . 
APPLICATIONS 

SUMMARY 
This application is the U.S. National Phase of PCT Appln . 

No. PCT / DE2018100312 filed Apr. 9 , 2018 , which claims A drive device for a motor vehicle includes a drive 
priority to DE 102017107803.7 filed Apr. 11 , 2017 , the machine which is operatively connected via a drive shaft to 
entire disclosures of which are incorporated by reference a transmission device , the transmission device having a first 
herein . 10 planetary set with a plurality of planetary gears , a multi - step 

planetary set with a plurality of multi - step planetary gears , 
TECHNICAL FIELD and a differential transmission with a second and third 

planetary set with in each case a plurality of planetary gears , 
The disclosure relates to a drive device having a trans- the planetary gears of the first planetary set being arranged 

mission device for a motor vehicle . 15 rotatably on a first planetary carrier and being in tooth 
engagement radially between a first sun and a first internal 

BACKGROUND gear , each multi - step planetary gear having a first and a 
second gearwheel which are connected fixedly to one 

DE 10 2012 011 686 A1 discloses a transmission gear unit another so as to rotate together , the multi - step planetary 
and differential gear unit having a housing , having an input 20 gears being arranged rotatably on a second planetary carrier , 
shaft and two output shafts which are arranged coaxially the first gearwheel being in tooth engagement with a second 
with respect to the input shaft . A transmission section and a sun , and the second gearwheel being in tooth engagement 
differential section which is configured as a spur gear with a second internal gear , and the first planetary carrier 
differential are provided , the transmission section having being connected fixedly to the second sun so as to rotate with 
two planetary stages , namely an input stage and a load stage . 25 it , and the first internal gear being fixed on a housing in a 
The sun gear of the input stage is connected effectively to the stationary manner , the respective planetary gears of the 
input shaft . The load stage has an internal gear which is fixed second and third planetary set , furthermore , the respective 
on the housing , and the sun gear of the load stage is planetary gears of the second and third planetary set being 
connected effectively via a spider to at least one planetary mounted rotatably on the second planetary carrier , the 
gear of the input stage . At least one planetary gear of the load 30 planetary gears of the second planetary set being in tooth 
stage can be connected effectively via a spider to the internal engagement with a third sun , and the planetary gears of the 
gear of the input stage . Via a correspondingly provided third planetary set being in tooth engagement with a fourth 
and / or arranged coupling device , the internal gear of the sun , and the planetary gears of the second planetary set 
input stage can be coupled and decoupled effectively to the being in tooth engagement in pairs with the planetary gears 
spider of the load stage . 35 of the third planetary set . 

Furthermore , DE 10 2011 007 260 A1 discloses a drive In other words , the attachment of the multi - step planetary 
device having at least one electric machine , having a manual set on the first planetary set takes place via the first planetary 
transmission , having a differential which can be driven by carrier which is connected fixedly to the second sun so as to 
way of the electric machine via the manual transmission , rotate with it . Via the differential transmission which is 
having at least one torque - proof first operative connection 40 preferably configured as a spur gear differential , the drive 
between a first drive shaft of the electric machine and the power of the drive machine is distributed to two output 
manual transmission , having a shifting clutch which is shafts of a drive axle of the vehicle . The respective output 
oriented co - axially with respect to the electric machine in a shaft is connected at least indirectly to a respective wheel . 
second operative connection between the first drive shaft The third sun can preferably be connected fixedly to a first 
and the manual transmission . An engagement and disen- 45 output shaft so as to rotate with it , and the fourth sun can be 
gagement device acts on the shifting clutch . Furthermore , connected fixedly to a second output shaft so as to rotate 
the drive device comprises an actuating drive for the engage- with it . In particular , a respective spline system for receiving 
ment and disengagement device , which actuating drive has the respective output shaft is provided on the third and fourth 
a second drive shaft with an axis , about which the second sun . The multi - step planetary set and the second and third 
drive shaft can be at least pivoted . The rotational axis of the 50 planetary set of the differential transmission are received 
first drive shaft and the axis of the second drive shaft are jointly on the second planetary carrier . 
parallel to one another . The drive device has a third torque- The term “ operatively connected ” is to be understood to 
proof operative connection between the second drive shaft mean that two elements can be connected directly to one 
and an actuating converter which can be driven at least another , or further elements can also be situated between two 
indirectly by means of the second drive shaft and which acts 55 elements , for example one or more gearwheels or shafts . 
on the shifting clutch in a linearly movable manner . Two gearwheels which mesh with one another or are in 
A transmission arrangement for a motor vehicle is appar- tooth engagement are provided for the transmission of a 

ent from DE 10 2015 214 031 A1 , comprising a transmission torque and a rotational speed from the one gearwheel to the 
input stage and a differential which is connected to it via a other gearwheel . A “ gearwheel ” is to be understood to mean , 
common planetary carrier . The differential has a first and a 60 for example , a sun , an internal gear , a planetary gear and a 
second planetary set , the first planetary set meshing with a multi - step planetary gear . 
first sun , and the second planetary set meshing with a second In particular , the planetary gears of the third planetary set 
sun . Furthermore , the two planetary sets of the differential extend at least partially in an axial installation space of the 
mesh with one another in pairs . The transmission input stage second gearwheel of the multi - step planetary gears . Conse 
has a drive sun which meshes with a first planetary set , the 65 quently , the planetary gears of the third planetary set and the 
first planetary set being connected fixedly to a second multi - step planetary gears of the multi - step planetary set are 
planetary set so as to rotate with it . The two planetary sets arranged in an alternating manner on the circumference of 
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the second planetary carrier , the second gearwheel of the gearwheel 11b . The first planetary carrier 6a is connected 
multi - step planetary gears being arranged at least partially at fixedly to the second sun 7b so as to rotate with it . 
an axial height in the circumferential direction adjacently The respective planetary gears 56 , 5c of the second and 
with respect to the planetary gears of the third planetary set . third planetary set 4b , 4c are mounted rotatably on the 

The static transmission ratio at the first planetary set may 5 second planetary carrier 6b . The planetary gears 5b of the 
be between 2.7 and 3.5 . Furthermore , the static transmission second planetary set 4b are in tooth engagement with a third 
ratio at the multi - step planetary set may be between 4 and sun 7c , and the planetary gears 5c of the third planetary set 
7.5 . 4c are in tooth engagement with a fourth sun 7d . Further 

The second internal gear is preferably fixed on the hous more , the planetary gears 5b of the second planetary set 4b 
ing in a stationary manner and is therefore connected fixedly 10 are in tooth engagement in pairs with the planetary gears 50 
to the housing so as to rotate with it . Furthermore , the drive of the third planetary set 4c . The third sun 7c is connected 

fixedly to a first output shaft 15a so as to rotate with it , and shaft is preferably arranged coaxially with respect to the two the fourth sun 7d is connected fixedly to a second output output shafts , the drive shaft being configured as a hollow shaft 15b so as to rotate with it . The differential transmission shaft , and the first output shaft being routed through the 15 16 is configured as a spur gear differential . The drive shaft drive shaft . Furthermore , in particular , the first , second , third 2 is arranged coaxially with respect to the two output shafts and fourth sun are arranged coaxially with respect to one 15a , 15b , the drive shaft 2 being configured as a hollow 
another . shaft , and the first output shaft 15a being routed through the The drive machine is preferably configured as an electric drive shaft 2. The two output shafts 15a , 15b belong to a 
machine with a stator and a rotor . In particular , the drive 20 drive axle of the motor vehicle . As a consequence , the drive 
device is provided for an electric axle of a motor vehicle . device is provided as an electric drive axle of the motor 

vehicle . The static transmission ratio at the first planetary set 
BRIEF DESCRIPTION OF THE DRAWINGS 4a is advantageously between 2.7 and 3.5 , the static trans 

mission ratio at the multi - step planetary set 9 advanta 
Further measures will be shown in greater detail in the 25 geously being between 4 and 7.5 . As a consequence , the 

following text together with the description of one preferred illustrated construction of the transmission device 3 realizes 
exemplary embodiment on the basis of the two figures , in a relatively high transmission ratio and power density . 
which : According to FIG . 2 , the transmission device 3 from FIG . 
FIG . 1 shows a simplified diagrammatic illustration of a 1 is shown partially . It is noted that the first planetary set 4a 

drive device having a transmission device , and 30 and the first sun 7a and the first internal gear sa are not 
FIG . 2 shows a diagrammatic exploded illustration of the shown . The second sun 7b is in tooth engagement with the 

partially shown transmission device according to FIG . 1 . first gearwheel 11a of the multi - step planetary gear 10 which 
is received on the second planetary carrier 6b . The second 

DETAILED DESCRIPTION gearwheel 11b of the multi - step planetary gear 10 is in tooth 
engagement with the second internal gear 8b which is fixed 

According to FIG . 1 , a drive device for a motor vehicle on the housing . The way is particularly clearly apparent 
( not shown here ) has a drive machine 1 and a transmission from FIG . 2 , in which the respective multi - step planetary 
device 3. The drive machine 1 is configured as an electric gears 10 of the multi - step planetary set 9 and the respective 
machine and has a stator 13 which is fixed on the housing planetary gears 5b , 5c of the second and third planetary set 
and a rotor 14 which is arranged movably therein . In the 40 4b , 4c are mounted rotatably on the second planetary carrier 
present case , the transmission device 3 is flange - connected 66. At this point , in order to explain this arrangement , 
to the drive machine 1. Drive power of the drive machine 1 reference is made , in particular , to the description of the 
is introduced into the transmission device 3 via a drive shaft figures in paragraphs [ 0019 ] to [ 0024 ] and to FIGS . 1 to 4 
2 which is arranged between the drive machine 1 and the of document DE 10 2015 214 031 A1 in respect of the prior 
transmission device 3. The transmission device 3 comprises 45 art which was cited at the outset . The transmission arrange 
a first planetary set 4a with a plurality of planetary gears 5a , ment from DE 10 2015 214 031 A1 is identical and is 
a multi - step planetary set 9 with a plurality of multi - step therefore structurally identical to the multi - step planetary set 
planetary gears 10 , and a differential transmission 16 with a 9 which is shown in FIG . 2 with the differential transmission 
second and third planetary set 4b , 4c which in each case have 16 which is connected to it . It is noted , in particular , that the 
a plurality of planetary gears 5b , 5c . On account of the 50 planetary gears 5c of the third planetary set 4c extend at least 
sectional illustration , only one planetary gear 5a of the first partially in an axial installation space of the second gear 
planetary set 4a , one multi - step planetary gear 10 of the wheel 11b of the multi - step planetary gears 10. Together 
multi - step planetary set 9 , and in each case one planetary with the differential transmission 16 , the multi - step plan 
gear 5b , 5c of the second and third planetary set 4b , 4c are etary set 9 forms a particularly compact unit . 
shown . The planetary gears 5a of the first planetary set 4a 55 
are arranged rotatably on a first planetary carrier 6a , and are LIST OF DESIGNATIONS 
in tooth engagement radially between a first sun 7a and a 
first internal gear 8a . The first internal gear 8a is fixed on a 1 Drive machine 
housing 12 of the transmission device 3 in a stationary 2 Drive shaft 
manner . Each multi - step planetary gear 10 has a first and a 60 3 Transmission device 
second gearwheel 11a , 116 which are connected fixedly to 4a , 4b , 4c Planetary set 
one another so as to rotate together , the multi - step planetary 5a , 56 , 5c Planetary gear 
gears 10 being arranged rotatably on a second planetary 6a , 6b Planetary carrier 
carrier 66. The first gearwheel 11a is in tooth engagement 7a , 7b , 70 , 7d Sun 
with a second sun 7b , and the second gearwheel 11b is in 65 8a , 8b Internal gear 
tooth engagement with a second internal gear 8b . The first 9 Multi - step planetary set 
gearwheel lla has a greater diameter than the second 10 Multi - step planetary gear 
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11a , 11b Gearwheel 5. The drive device of claim 1 , wherein the second 
12 Housing internal gear is fixed on the housing in a stationary manner . 
13 Stator 6. The drive device of claim 1 , wherein the planetary 
14 Rotor gears of the third planetary set extend at least partially in an 
15a , 15b Output shaft axial installation space of the second gearwheel of the 
16 Differential transmission multi - step planetary gears . 

7. The drive device of claim 1 , wherein a static transmis 
The invention claimed is : sion ratio of the first planetary set is between 2.7 and 3.5 . 
1. A drive device for a motor vehicle , comprising a drive 8. The drive device of claim 1 , wherein a static transmis 

machine which is operatively connected via a drive shaft to sion ratio of the multi - step planetary set is between 4 and 
a transmission device , the transmission device having a first 7.5 . 
planetary set with a plurality of planetary gears , a multi - step 9. A drive device comprising : 
planetary set with a plurality of multi - step planetary gears , a first planetary gearset having a first sun gear fixed to a 
and a differential transmission with a second and third driveshaft , a first carrier , a first ring gear held against 
planetary set , each of the first , second , and third planetary rotation , and a plurality of first planet gears supported 
sets having a plurality of planetary gears , the planetary gears for rotation with respect to the first carrier and meshing 

with the first sun gear and with the first ring gear ; of the first planetary set being arranged rotatably on a first 
planetary carrier and being in tooth engagement radially a second planetary gearset having a second sun gear fixed 
between a first sun and a first internal gear , each multi - step to the first carrier , a second carrier , a second ring gear 
planetary gear having a first and a second gearwheel which held against rotation , and a plurality of multi - step 
are connected fixedly to one another so as to rotate together , planet gears , each multi - step planet gears having a first 
the multi - step planetary gears being arranged rotatably on a gearwheel fixed to a second gearwheel , each first 
second planetary carrier , the first gearwheel being in tooth gearwheel meshing with the second sun gear , each 
engagement with a second sun , and the second gearwheel second gearwheel meshing with the second ring gear ; 

and being in tooth engagement with a second internal gear , and a differential . the first planetary carrier being connected fixedly to the 10. The drive device of claim 9 further comprising an second sun so as to rotate with it , and the first internal gear 
being fixed on a housing in a stationary manner , the respec electric motor having a stator and a rotor fixed to the 

driveshaft . tive planetary gears of the second and third planetary set , 11. The drive device of claim 9 wherein the differential furthermore , being mounted rotatably on the second plan comprises : etary carrier , the planetary gears of the second planetary set 
being in tooth engagement with a third sun , and the plan a third sun gear fixed to a first output shaft ; 
etary gears of the third planetary set being in tooth engage a fourth sun gear fixed to a second output shaft ; 
ment with a fourth sun , and the planetary gears of the second a plurality of third planet gears supported for rotation with 
planetary set being in tooth engagement in pairs with the respect to the second carrier and meshing with the third 
planetary gears of the third planetary set . sun gear ; and 

2. The drive device of claim 1 , wherein the drive machine a plurality of fourth planet gears supported for rotation 
is an electric machine with a stator and a rotor . with respect to the second carrier and meshing with the 

3. The drive device of claim 1 , wherein the third sun is fourth sun gear , each fourth planet gear also meshing 
with one of the third planet gears . adapted for fixation to a first output shaft so as to rotate 

therewith , and the fourth sun is adapted for fixation to a 12. The drive device of claim 11 wherein the driveshaft is 
second output shaft so as to rotate therewith . hollow and the first output shaft extends through the drive 

shaft . 4. The drive device of claim 3 , wherein the drive shaft is 13. The drive device of claim 11 wherein the second arranged coaxially with respect to the first and second output 
shafts , the drive shaft being a hollow shaft , and the first gearwheels overlap axially with the third planet gears . 
output shaft being routed through the drive shaft . 
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